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Science Hand in Hand with Labour 


An interesting attempt to bring to the craft of 
foundry work the same trained thought as is 
normally applied to metallurgical problems is re- 
vealed by the publication of “La Fonderie dans 
la Construction Aeronautique,” a book written by 
R. de Fleury, and issued as an official publication 
in France in 1941. An incidental interest of the 
work is, of course, in the time of publication— 
after the fall of France. Comte de Fleury is well 
known in this country as a contributor to the 
Proceedings of the Institute of Metals. The view- 
point of the book is eminently practical. As the 
title implies, the book is concerned with the found- 
ing of aluminium and magnesium alloys, but per- 
haps of special interest to readers of this journal 
is that it approaches the specific problems of light 
alloy founding by a comparison with the technique 
employed in the iron and steel foundry. Some 
aluminium alloys at least are shown to require 
moulding treatment little different from that re- 
quired for cast steel. Moreover, the reader is 
invited, as it were, on to the floor of the foundry, 
where he can be familiarised with the problems as 
they arise. The treatment of the subject is, then, 
refreshingly novel. 

Any foundryman, seeing a section relating to 
casting headed “Some Rules,” would be in- 
terested, for the fact that rules can be given 
implies that the author has experience or know- 
ledge amounting to science—that is, exact 
knowledge. De Fleury, in this section, starts by 
the study of simple factors. Consideration of the 
solidification interval is, he says, fundamental in, 
and in the choice of, moulding methods and in 
the interpretation of defects and faults. As an 
example, the moulding techniques employed for 
Alpax and R.R.50 are radically different. 

Reducing any casting to simplicity, it can often 
be thought of as an assembly of thin sections and 
bosses. This simple unit of a thin section and a 
boss then should be imaginatively reviewed, and the 
process for the manufacture of a perfect part be 
thought out. Having arrived at this technique, 
the next question is: Can the assembly of such 
units constituting the complete casting be made as 
idequately? In arriving at the technique, the 


thought-process must make use of the conception 
of successive levels of solidification so that there 
is progressive feeding. It must be recalled here 
that Dr. Walter Rosenhain stressed this viewpoint 
many years ago in his book, “Introduction to 
Physical Metallurgy,” in his description of what 
he termed “ isothermal lines.” 

All convenient means must be adopted to secure 
such levels of freezing to conform with this idea, 
and thereupon de Fleury gives a list of methods 
that can be used to secure as far as possible ideal 
solidification; first, heat can be maintained in re- 
quired positions by a careful choice of gate 
position, by arranging running to pass molten metal 
constantly over the section by the use of mould 
facings of poor heat conductivity such as stoved 
sand or cores; second, cooling may be induced 
preferentially by chills on the mould faces, chills 
on cores, by lightening heavier sections by coring, 
by the use of fin vents, and by slow pouring. The 
last method, to achieve progressive solidification 
while still pouring is, of course, often used to 
secure sound billets for forging or extrusion, but 
the author states that he has seen the method 
applied with great success in sand foundry work, 
especially in castings made in aluminium alloys 
with a protracted solidification range. 

The British foundryman may object that few, if 
any, of these points constitute novelty; while this 
is true, the value consists just in the collation of 
all the points. Probably the normal procedure in 
the average light alloy foundries tackling a new 
part number is first to mould it in the simplest 
manner—that is, in the way the moulder would 
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like to make it—and on inspection of the results 
apply successively the “correctives” of larger 
risers, chills, or any of the means suggested by 
de Fleury. From this work, however, there does 
appear to be a case for initial careful analysis of 
the problems of an individual casting, and the 
application of its teaching to the production of 
the “ first off.” 

Light metals are expensive, and, it is said, they 
deteriorate by successive meltings; while one feels 
that this latter is far too sweeping a statement to 
apply to foundries under careful laboratory con- 
trol, yet the point may perhaps be made in an 
introductory textbook. In any case, it may be 
argued that light alloys are certainly too expensive 
for scrap to be produced unthinkingly. And this 
is the point the author is making—for he speaks 
of the necessity to conserve these valuable war 
materials. He realises that every melting, even 
without deterioration, brings its concurrent melting 
loss—no small matter if remelting is performed 
three or four times. De Fleury, then, has for his 
aim the production of sound castings at the first 
trial, and he endeavours by careful analysis of 
possible causes and effects to bring this ideal as 
near as possible to consummation. 

In this connection the author enumerates some 
of the factors which he says may occur “in a 
thousand and one combinations,” which, he points 
out, is a measure of the difficulties the foundry 
technician may encounter in his path. Each of 
the factors is a variable which can, at any one 
time, be critical. De Fleury heads his list with the 
obvious: pouring temperature, speed of pouring, 
and continues with the less obvious: temperature 
of mould, viscosity of the molten alloy, solidifica- 
tion range, latent heat of fusion, occluded gases 
with which he brackets coefficient of contraction in 
the three states of liquid, pasty and solid. He 
concluded his list with specific heat of the metal 
and mould, and the heat conductivities respec- 
tively, and the reactions between metal and sand. 
The last factor, of course, assumes capital import- 
ance in magnesium sand casting. The book 
finally deals with considerations of costing and 
administration. 

Great emphasis is placed on the relation termed 
“mises au mille” which is defined as the amount 
of metal poured to make 1,000 kg. of good cast- 
ings. The idea behind this relationship confirms 
the author’s pre-occupation with conservation of 
labour and material, for it is obvious that the 
smaller the value becomes the more economically 
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is the foundry being run. It is, in one term, the 
index of overall efficiency, for, in turn, every 
active variable, every remelting giving possible 
deterioration finds reflection in the “mises au 
mille.” The book, then, is seen to be a working 
guide to all aspects of light alloy technology. It 
appears to be imaginative in a way strange to the 
English textbook; this, however, is not a criticism, 
for imagination, accepted popularly as the source 
of ideas, is not used nearly enough in industrial 
problems. It may be hoped, therefore, that some 
day the book will be translated, for its message 
is that careful thought and observation are as 
necessary to the foundry worker as to the academic 
metallurgist. 





INSTITUTE OF BRITISH FOUNDRYMEN 


Melting Furnaces for Grey Cast Iron 

The Institute of British Foundrymen announces 
that copies of the report prepared by the Melting 
Furnaces Sub-Committee of the Technical Committee 
on “ Melting Furnaces for Grey Cast Iron” are avail- 
able gratis to members and price 10s. per copy to 
non-members. Students at recognised technical col- 
leges, who are not members of the Institute, may 
purchase the report at 5s. per copy. Application 
should be made to the Institute, St. John Street 
Chambers, Deansgate, Manchester, 3. 

The report covers all phases of melting practice and 
is divided into seven sections: (1) Introduction, (2) 
Crucible Furnaces, (3) The Air Furnace, (4) Electric 
Furnaces, (5) Rotary Melting Furnaces, (6) Cupolas, 
and (7) Melting Costs. 


Low-Tin and Tin-Free Bronzes and Brasses 

Copies of the reports of the Non-Ferrous Sub- 
Committee of the Technical Committee of the Institute 
of British Foundrymen on “Low-Tin and Tin-Free 
Bronzes and Brasses” are also available gratis to 
members and price 2s. 6d. to non-members of the 
Institute, on application to the Institute. 

This report was presented to the annual meeting 
of the Institute on June 20 and is designed to assist 
both non-ferrous foundrymen and users of non-ferrous 
castings in the application of the recently published 
British Standard Specifications 1021-1028 for alloys of 
these types. The report is divided into four sections: 
(1) Foreword, (2) Silicon Bronzes as Casting Alloys, 
(3) Properties of Sand Cast Low-Tin Content Gun- 
metals and Brasses, and (4) The Founding of Types 
A and B Brasses covered by B.S.S. 1025-1028. The 
silicon-bronze section contains an appendix giving 
details of a rapid workshop test for distinguishing 
between silicon bronzes and other bronzes and brasses 
in the form of machine-shop swarf. The third section 
on properties by Mr. F. Hudson is reproduced in this 
issue. In the final section, practical founding 
data are given of Types A and B brasses, and 
an appendix details the mercury-cathode method for 
the determination of aluminium in brass and bronze. 
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THE 
FOUNDRYMEN 
ANNUAL GENERAL MEETING, 


TENTH ANNUAL REPORT OF THE 
TECHNICAL COMMITTEE 


During the past year the work of the Technical 
Committee has been continued in an endeavour 
to assist to the maximum possible extent in the 
country’s war effort. The advisory work which 
was commenced during the preceding year at the 
request of the Director for Iron Castings, Ministry 
of Supply, has been continued and completed 
during the current year; all the foundries for which 
the Committee was responsible have now been 
brought into production. This work necessitated 
the employment of a full-time technical staff under 
the Convener’s direction; the Sub-Committees, 
notably the Steel Castings Sub-Committee, of the 
Technical Committee have also assisted the Con- 
vener in the execution of this work. Its confi- 
dential nature does not permit publication to be 
made at the present time, but the Committee has 
made arrangements for filing the important data 
collected with a view to full publication later. 

The Institute, through the Technical Committee, 
continues to be represented on the Technical 
Advisory Panel to the Directors for Iron Castings, 
Mr. J. W. Gardom, Convener; Mr. P. A. Russell, 
B.Sc., Convener of the Cast Iron Sub-Committee; 
and Mr. E. Longden, A.M.I.Mech.E., act as the 
Institute’s representatives. 

The Malleable Cast Iron Sub-Committee has also 
been called upon by the Ministry of Supply to act 
in an advisory capacity on certain problems con- 
nected with the production of malleable cast iron. 
This Sub-Committee has also been largely respon- 
sible, through the British Standards Institution, for 
drawing up the recently issued wartime revision 
of B.S.S. 309 and 310 for Blackheart and White- 
heart Malleable Cast Iron. 

Mr. A. E. Peace, Convener of the Malleable Cast 
Iron Sub-Committee, and Mr. P. A. Russell, B.Sc., 
Convener of the Cast Iron Sub-Committee, and 
Mr. J. W. Gardom, Convener, represent the Insti- 
tute on the Technical Advisory Committee of the 
Council of Ironfoundry Associations which was 
established during the year and of which the 
Institute is an Affiliated Member. 

The Technical Committee has also been invited 
by the Mines Department to appoint representa- 
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tives to a Committee set up by that Department to 
deal with fuel efficiency and conservation. In 
accepting the invitation the Technical Committee 
appointed Mr. T. R. Walker, M.A., and Mr. V. C. 
Faulkner as representatives. 

At the request of the Admiralty, the Non- 
Ferrous Sub-Committee met to discuss and advise 
on the conservation of tin in non-ferrous foundries 
and the introduction of alternative alloys to effect 
economy. This work has now been completed and 
publications are being made by the Institute to 
assist both founders and users in dealing with the 
proposed modifications. This work necessitated 
the publication of new British Standards Specifica- 
tions; the Non-Ferrous Sub-Committee has fully 
participated in the preparation of these Specifica- 
tions. 

The Technical Committee has, for many years, 
had a wide representation upon Technical Com- 
mittees of the British Standards Institution engaged 
in the preparation of Specifications concerned with 
cast metals and alloys and with foundry matters 
generally. In line with the ever-widening scope of 
the British Standards Institution, the Technical 
Committee, on behalf of the Institute, has, during 
the past year, appointed several additional repre- 
sentatives to the British Standards Institution Com- 
mittees with the result that the Institute is now 
represented upon two Industry Committees, twelve 
Technical Committees, and seven Panels of the 
British Standards Institution. 

A number of technical inquiries have been re- 
ceived from members during the year and have 
been satisfactorily dealt with. Members are 
invited to submit technical problems to the Com- 
mittee. 

J. W. Garpom, Convener. 





PROCEEDINGS OF MEETINGS 

Mr. S. H. Russet (Past-President, Hon. 
Treasurer), presenting the accounts and balance 
sheet to December 31, 1941, commented on some 
of the items in the Income and Expenditure 
Account. Branch expenses in Great Britain had 
increased slightly, which was a healthy sign. The 
precaution had been taken of eliminating the item 
for furniture and fittings, except for £1; the items for 





218 FOUNDRY TRADE JOURNAL 


Annual General Meeting of Institute 





air-raid precautions and war damage insurance 
were new items. The excess of income over ex- 
penditure, at £864 12s. 3d., was very satisfactory: 
he had never anticipated that that position could 
have been attained at the present rates of sub- 
scription. The income from subscriptions con- 
stituted a record; some of the Branches had 
increased their membership very substantially, and 
as a result the Institute’s funds had benefited sub- 
stantially. In accordance with the decision made 
a year ago, a certain amount of the reserve funds 
had been transferred to the Charter Reserve Fund; 
that had been built up to £400, which would be 
more than adequate to meet the heavy expenses 
and charges which it was believed would be in- 
curred when the Institute applied for another 
Charter. A sum of £250 was taken from the 1940 
surplus, and £150 from the 1941 surplus. Mr. 
Russell proposed the adoption of the accounts and 
balance sheet. 

Mr. W. B. LAKE, J.P. (Past-President), who 
served as Hon. Treasurer for some _ years, 
seconded. He congratulated Mr. Russell on the 
excellent balance sheet presented, and congratu- 
lated the Institute on having so good a treasurer. 
The members would be glad to learn that the 
Council had re-elected Mr. Russell to that office, 
and that he had kindly consented to continue to 
serve. 


The accounts and balance sheet were adopted. 


Report of Technical Committee 


Mr. J. W. GarbDom (Convener of the Technical 
Committee), moving the adoption of the Com- 
mittee’s Report, which was published with the 
Council’s Annual Report, said he did not think it 
reflected fully the work which the members of 
the Committee had done; he expressed his personal 
thanks to them, and particularly to Mr. John 
Bolton, the Institute’s acting secretary, for his great 
help throughout the year. 

The Melting Furnaces Report, which had been 
presented to the Council in 1939, was to be pub- 
lished. It covered one of the finest pieces of work 
the Institute had ever done. It was available to 
members of the Institute, free of cost, but would 
also be made available to the public at a cost of 
10s. Students could obtain it for 5s. The Cast 
Iron Sub-Committee, of which Mr. P. A. Russell 
was the Convener, had taken on some new work 
for the Ministry of Supply in connection with the 
short supply of low-carbon, low-phosphorus 
material. 
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The report of the Costing Sub-Committee, of 
which Mr. V. Delport was Convener, had been in 
such demand that supplies had run out, and it had 
been decided to re-publish it; the Sub-Committee 
would effect some revision. The Steel Sub-Com- 
mittee, of which Mr. C. H. Kain was Convener, 
had undertaken some work on silicosis in foundries. 
In some parts of the country queries had been 
raised by Factory Inspectors, and the Sub-Com- 
mittee was trying to emphasise the necessity for 
taking proper steps to prevent silicosis. 

A new Sub-Committee—the Mechanical De- 
velopment Sub-Committee—had been formed, and 
would try to educate, not only the younger mem- 
bers, but all the members, to an appreciation of 
the advantages of some of the mechanical aids that 
had been introduced into the foundry during the 
past few years. 

Mr. J. J. SHEEHAN, seconding the adoption of 
the report, supported Mr. Gardom’s remarks and 
emphasised the importance of the educational side 
of the Committee’s work. Referring to the foun- 
dries for which the Committee was responsible, 
he said he had visited one of them and could 
testify to the fact that it was excellently run and 
was working very efficiently. 

The report was adopted. 


Announcements of Awards 

The following awards were announced by the 
President : — 

Oliver Stubbs Gold Medal.—The Council re- 
commended unanimously the award of the Oliver 
Stubbs Gold Medal for 1942 to Mr. S. H. Russell 
(Past-President, Hon. Treasurer), in acknowledg- 
ment of the educational work he had undertaken 
for many years as chairman of the City and Guilds 
of London Institute Advisory Committee in con- 
nection with foundry technical education. 

The E. J. Fox Gold Medal——The Council had 
resolved to make the sixth award of the E. J. Fox 
Gold Medal to Mr. P. H. Wilson, assistant manag- 
ing director (technical), Stanton Ironworks Com- 
pany, Nottingham, for his work in the development 
of the centrifugal casting process in the produc- 
tion of cast-iron pipes. The recommendation to 
the Council was made by the assessors, Sir William 
Larke, K.B.E., and Dr. J. E. Hurst. 

Meritorious Services Medal.—The Council re- 
commended unanimously the award of the Meri- 
torious Services Medal for 1942 to Mr. S. W. 
Wise, hon. secretary of the West Riding of York- 
shire Branch. Mr. Wise had served as Registrar, 
and later as a Vice-President, of the Newcastle 
Branch; shortly after his transfer to the West Rid- 
ing Branch in 1923 he had become hon. secretary, 
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and had been instrumental in building up the 
Branch. Unfortunately, said the President, Mr. 
Wise was ill, and was unable to attend the meet- 
ing. On the suggestion of Mr. D. Howard Wood 
(Vice-President), a telegram was sent from the 
meeting to Mr. Wise, advising him of the award 
and conveying good wishes for his recovery. 


Awards of Diplomas 


The SECRETARY (Mr. Tom Makemson) announced 
that the Council had awarded Diplomas for the 
year 1942 as follow: — 

To Mr. A. B. Bill, for his Paper on “ Control 
in a Repetition Foundry,” read before the Lanca- 
shire Branch. 

To Mr. F. G. Butters, for his Paper on “ Pattern 
Equipment for Quantity Production of Small and 
Medium Castings,” read before the East Midlands 
Branch. 

To Mr. E. J. Kelly, for his Paper on “ Mould- 
ing Problems in the Electric Steel Foundry,” read 
before the Wales and Monmouth Branch. 

To Mr. J. G. Pearce, for his Paper on “ Speci- 
fications for Cast Iron,” presented to the annual 
general meeting, 1941. 


ELECTION OF OFFICERS 
President 


Dr. J. E. Hurst (Past-President), proposing the 
re-election of Major R. Miles, M.Eng., as Presi- 
dent for the ensuing year, first offered him the 
congratulations of the Institute on the success of 
his presidency during the year 1941-42. The year, 
he said, had been very successful; all of them in 
the past had congratulated the Institute on its 
activity and no one could say that, even under 
the restricted conditions of wartime, its activities 
had in any way diminished. That fact was due 
in large measure to the work of the President. 
Furthermore, that was a reason why all the mem- 
bers wished him to accept office for another year, 
and they regarded it as fortunate that he was pre- 
pared to accept. The office was arduous, it en- 
tailed a lot of work, and Major Miles was a busy 
man; he had accepted the invitation again with his 
eyes open; there was no doubt that he would 
carry on as he had done in 1941-42, and possibly 
would enjoy a still better year in 1942-43. 

Mr. W. B. Lake, J.P. (Past-President) seconded 
with sincere pleasure. In spite of the fact, he said, 
that Major Miles was an extremely busy man, 
apart from work in the Institute, he was able to 
find time for all the detailed work which a presi- 
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dent was called upon to perform. Having served 
for two years as President, Mr. Lake said he could 
speak with first-hand knowledge of the arduous 
nature of that work. 

Major Miles was unanimously re-elected, amid 
applause. 

The PRESIDENT, in thanking the members for 
their renewed confidence, said he would refer later 
to the difficulties experienced in deciding upon 
the best course of action under wartime emergency 
conditions, which seemed to have necessitated a 
second year of the highest office for him. When 
it was first suggested that he should accept office 
for a second year, he said, he had felt very diffi- 
dent; but the feeling in the Institute was so friendly 
and helpful that, however onerous the duties that 
might be attached to the office of President, they 
were much lightened by the goodwill and sym- 
pathetic spirit shown by the Council, the senior 
Branch officials and the general body of the mem- 
bers; and especially by the keenness and ability of 
Mr. T. Makemson, Mr. John Bolton and their 
permanent staff. 


Senior Vice-President 


The PRESIDENT, proposing the re-election of MR. 
D. Howarp Woop as Senior Vice-President for a 
second year, said he did so with considerable 
pleasure. It had caused the Past-Presidents and 
others concerned considerable difficulty and much 
cogitation in arriving at a decision upon the 
nomination of the senior officers and, as had been 
announced officially, the Council had endorsed the 
principle that the first post-war conference should 
be held in one of the large centres of population 
and of the foundry industry. Birmingham was the 
next large centre on the rota, and it was hoped that 
Mr. Wood would preside on that occasion; and 
may it be soon! In order, however, that there 
should be no suspicion of stagnation, to give a 
lead to the Branches, and to distribute the honour 
despite the war, the Council had decided to ask 
widely-spread Branches to nominate the Junior 
Vice-President. Scotland was the first choice, and 
the name of Mr. Daniel Sharp would be submitted 
for election to that office in due course. The 
arrangements were made only from year to year, 
of course, but it was hoped that he would be 
President next year, Mr. Wood meanwhile remain- 
ing in office as Senior Vice-President. 

It might be thought that that arrangement might 
entail asking too much of Mr. Wood’s good 
nature; but he had repeatedly placed himself un- 
reservedly in the hands of the Council; the Insti- 
tute was fortunate in having such a good-hearted, 
generous and able Senior Vice-President, who 
rarely missed a meeting, and who worked so unre- 
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mittingly for the good of the Institute. Therefore, 
the President proposed with the greatest pleasure 
the re-election of Mr. Wood as Senior Vice- 
President for the year 1942-43. 

After Mr. F. J. Coox (Past-President) had 
seconded, the proposal was carried with acclama- 
tion. 

Mr. D. Howarpd Woop then expressed his 
appreciation of the kindly references made to his 
work and of his re-election, and assured the mem- 
bers that anything he could do for the Institute, 
in any capacity, he would do with the greatest 
pleasure. 


Junior Vice-President 

Mr. H. WINTERTON (Past-President) proposed the 
election of Mr. DANIEL SHARP as Junior Vice- 
President for 1942-43. It would take quite a lot 
of time to extol fully, he said, the virtues of Mr. 
Sharp, who held a very high position in the affec- 
tions and esteem of the members of the Scottish 
Branch. Having had the privilege of working with 
him for more than 20 years, he could assure the 
members that they would find Mr. Sharp to be 
one of the most thorough men they had ever 
appointed to office in the Institute. 

Mr. D. Howard Woon, seconding, said that 
during the last 15 years the Institute had had 
from the Scottish Branch two very excellent Presi- 
dents in Mr. John Cameron (whose absence from 
the meeting was very much regretted) and Mr. 
Harry Winterton. Everyone was confident that the 
way in which they had discharged their duties when 
they had served as Vice-Presidents would be 
emulated by Mr. Dan Sharp: no further words 
were necessary to commend his election. 

The proposal was carried with acclamation. 

Mr. SHARP, who was formally invested with the 
Junior Vice-President’s jewel, said it was a great 
honour to him to follow in the footsteps of 
previous Scottish Presidents, and he hoped that his 
appreciation of that honour would be reflected 
in the work he would be able to do for the 
Institute. 


Re-election of Auditors 
On the motion of Mr. V. DELPoRT, seconded 
by Mr. C. H. Kain, the meeting re-elected as 
auditors Messrs. J. & A. W. Sully & Company 
(chartered accountants). 


Election of Members of Council 


The SECRETARY announced that the scrutineers 
(Mr. Smithson and Mr. Horton) of the ballot papers 
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for the election of five members to the General 
Council for a period of two years had certified that 
the following had been elected: —Mr. H. Bunting, 
Dr. A. B. Everest, Mr. J. W. Gardom, Mr. F. K. 
Neath and Mr. Arthur Phillips. 


Greetings to the A.F.A. 


Dr. Hurst recalled that it was the usual practice 
to exchange greetings with the American Foundry- 
men’s Association on the occasions of the annual 
conferences, and he suggested that a cable be sent 
from the meeting to the A.F.A., to show that the 
Institute was still alive and kicking. 

Mr. F. J. Cook seconded, and the cable (which 
the meeting unanimously agreed should be 
forwarded) was worded as follows :— 


““Kennedy, American Foundrymen’s Association, 
222, West Adams Street, Chicago, U.S.A.: 
“Institute of British Foundrymen, in annual 
conference, send cordial greetings and join with 
you in working for speedy and victorious con- 
clusion of our united efforts. 
(Sgd.) Miles (President). 
Makemson (Secretary).” 


President’s Address 

The PRESIDENT then presented a short address, 
which was reproduced in our last issue. 

Mr. D. HowarpD Woop proposed a cordial vote 
of thanks to the President for a most interesting 
address, in which he had given much food for 
thought. When they had all had an opportunity 
to read and digest it, he said, they would appreciate 
that the President had made some rather startling 
suggestions. It held such a depth of meaning that 
it was difficult to comment upon it at short notice; 
it was indeed most thoughtful and _ thought- 
provoking, and the members would appreciate it the 
more when they had studied it. 

Mr. DANIEL SHARP, seconding, said that although 
some of the remarks in the course of the address 
were made in a light vein, they were full of 
commonsense. The President had made a very 
useful point when he had referred to the paucity 
of dividends in relation to turnover, and one would 
like him at some time to develop in the same way 
the relation between dividends and wages earned. 
If that were done, it would be comparatively easy 
to beat the cheap-jack politician, who at the 
moment was sitting on a very delicately poised 
pedestal which, without much effort, could be 
knocked away. 

The vote of thanks was accorded with acclama- 
tion, and the President briefly returned his 
appreciation of the vote of thanks. 

(To be continued.) 
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r LOW-TIN AND TIN-FREE Co nparison of Properties 
. BRONZES AND BRASSES and Production Data of 
: Tin-Conserving Alloys 
By MEMBERS OF THE NON-FERROUS SUB- - 
COMMITTEE OF THE TECHNICAL COMMITTEE (Continued from page 210.) 
ee 
: PART II.— PROPERTIES OF SAND-CAST LOW-TIN 
at CONTENT GUNMETALS AND BRASSES—By F. HUDSON 
1e . . 
Emergency specifications for certain low-tin essential for the production of high-pressure air 
h content gunmetals and cast brasses will shortly be and hydraulic valves operating at 1,000 to 4,000 
De introduced, with the view of conserving virgin Ibs. per sq.in. Alloys containing up to as much as 
metal supplies, particularly as regards tin, and to 12.5 per cent. tin have been unnecessarily specified 
enable full use to be made of available supplies of for those latter applications in the past, the higher 
~. gunmetal and brass scrap. It is hoped that tin content making the production of sound cast- 
al engineers and founders will substitute these new ings more difficult in the foundry. 
h specifications wherever possible 
" for the higher tin content 
bronzes and gunmetals widely 
favoured in the past. In order 
to effect such a changeover f 
intelligently and with dis- 
crimination, it is essential to % boo 
. have a comparison of pro- \ 
re perties and production data >. ie 
te available, and it is hoped that . 
1g the following condensed f : 
. review will serve a_ useful ate 
~ purpose in this direction. 
- Before commenting on the I 
1g properties of the alloys ° 
a covered by the emergency g 
“a specifications, it will be a 
. appreciated that it is not 
“ possible to entirely eliminate pA 
the higher tin content alloys i 
sh from engineering applications. 
am For certain special purposes 
of their use appears to be essen- Lead %. TM % 
ry tial. For example, it has been Fic. 1.—EFFEcT OF LEAD AND TIN ON RESISTANCE OF BRONZE TO 
ty seeped day — — POUNDING AT ROOM TEMPERATURE. 
: s subj © pounding, suc as 
1y | 8S employed for railway (Brensh, MORN, 4 Besthat a canty se" Dinerent Tenperataree™ onal 
d wagon bearings and rudder of Research, Research Paper No. 13, U.S. Bureau of Standards, Vol. I, 
~s bushes, etc., on ships, the re- September, 1928) 
“A sistance to deformation is 
od much reduced as the tin content falls below 10 per On the other hand, for many purposes gunmetal 
” cent. and with the introduction of lead (Fig. 1). of the 88/10/2 type is being wastefully employed, 
It is interesting to note that the presence of up and service conditions can be equally well met by 
“ \o 4 per cent. zinc has in most instances but little the use of lower tin content alloys, or even by cast 
4 effect upon frictional properties and resistance to brass. The subsequent comparison of properties 
- deformation.’ The use of gunmetal or bronze con- has been specifically compiled to offer guidance in 
taining around 10 per cent. tin is also considered this direction. 
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PART I—LOW TIN CONTENT GUNMETALS 


88 per cent. copper, 8 per cent. tin, 4 per cent. 
zinc. 

86 per cent. copper, 7 per cent. tin, 5 per cent. 
zinc, 2 per cent. lead. 

85 per cent. copper, 5 per cent. tin, 5 per cent. 
zinc, 5 per cent. lead. 


Mechanical Properties (Room and Elevated Tem- 
perature)—Table I shows a comparison of 
mechanical properties at room temperature of the 
three gunmetals under consideration against 
Admiralty gunmetal. Table II gives the mechanical 
properties principally based on short-time tensile 
tests, at elevated temperature. Considerable work 
has been done by Spring,’ of the Crane Company, 
U.S.A., on cast materials for high-temperature ser- 
vice, which shows that, whilst short-time tensile 
tests indicate that the higher tin content alloys of 
the 86/12/2 and 88/10/2 types are stronger than 
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86/7/5/2 gunmetal at elevated temperature, the 
latter alloy is actually more creep resistant than 
the former at temperatures above 250 deg. C. 
(482 deg. F.). Spring gives the following figures 
for creep resistance considered from the approxi- 
mate limiting temperature standpoint:— 

















Approx. temp. permitting 
creep of 
Material. 1 per cent. | 1 per cent. 
in 10,000 hrs./'in 10,000 hrs. 
at 11.1 tons | at 1,000 Ibs, | Range. 
per sq. in. per sq. in. i 
Deg. C. Deg. C. 
Cast red brass (5.63 
per cent. Sn, 6.26 
per cent. Zn, 2.71 per 
cent. Pb, balance Cu) 204 427 223 
Cast bronze (11.98 per 
cent. Sn, 1.36 per 
cent. Zn, 0.16 per 
cent. Pb, balance 
Ce) .. ia x 232 399 167 








TaBLE I.—Mechanical Properties of Low Tin Content Gunmetals and Cast Brasses in Comparison with 88/10/2 Gunmetal. 

















Gunmetal. Cast brass. 
88/10/2. 88/8/4. 86/7/5/2. 85/5/5/5. Type “ A.” Tyre “ B.” 
Sn 9.5—10.5}Sn 7.5—8.5 |Sn 6.0—8.0/Sn 4.0—6.0 | Sn 2.00 per |Sn 2.00 per 
per cent. per cent. per cent. per cent. cent. max. cent. max. 
Zn 1.5—2.5 | Zn 3.5—4.5 | Zn 4.0—6.0 | Zn 4.0—6.0 | Zn Balance | Zn Balance 
per cent. per cent. per cent. r cent. 
Properties. Pb 0.50 max.| Pb 0.50 max.|/ Pb 1.0—3.0| Pb 4.0—6.0|/Pb 1.0—4.0/ Pb 1.0-—4.0 
per cent. per cent. per cent. per cent. 
Ni 1.00 max.| Ni 1.00 max.| Ni 1.00 max.| Ni 1.00 max.| Ni 1.00 max.| Ni 1.00 max. 
Imp.0.15 max.} Imp.0.15 max.| Imp.0.50 max.) Imp.0.50 max.| Fe 0.75 max.| Fe 0.75 max. 
|Cu Balance | Cu Balance | Cu Balance | Cu Balance | Al 0.01 max.| Al 0.25 max. 
— — _ — Imp.0.50 max.| Imp.0.50 max. 
_ — — — Cu 70.0— Cu 62.0— 
80.0 70.0 
Y.P. (tons per sq. 
in.) ae ws 8—10 8—10 7—9 6—8 4—6 5—7 
M.S. (tons per sq. 
in.) on aa 16—20 16—20 14—18 12—16 11—15 14—18 
Elongation, per cent. 
on 2 in. ee sia 10—30 10—30 12—30 15—35 20—40 15—35 
Izod impact (ft.-Ibs.) | 7—17 7—17 7—17 6—12 10—20 ai 
Brinell hardness No. 65—80 65—80 70 55—65 40—60 45—65 
Diamond pyramid* 
hardness -+| 70—100 70—100 70—80 60—70 — —_ 
Compressive strength | 
(tons per sq. in., | 
0.001-in. defi.) 6—38 5—8 5—6 4—5 3—4 34—4} 
Modulus of  elasticity| 
(Ibs. by 10°.) nal 12—14 12—14 12—1l4 11—13 11—14 12—14 




















* Diamond hardness 
for control purposes. 


readings on cast material are likely to be variable and this method is therefore not recommended 








cree 


Copp 
Tin 
Zine 
Lead 
Phos 
Max. 
sq. 
Elon 


at te 
deg. 
F.) ; 
rang 
were 





od 





JULY 2, 1942 


Low-Tin and Tin-Free Bronzes and Brasses 





W. C. Stewart* publishes the following figures on 
creep properties :— 

















Stress (tons per sq. in.) 
Tem- to produce @ creep 
perature. rate of 
Material. 
Deg. | Deg. | 0.01 per 0.1 per 
C. F. cent. per | cent. per 
1,000 hrs. | 1,000 hrs. 
88/10/2 gunmetal | 205 | 400 5.0 7.0 
260 | 500 2.7 4.0 
315 | 600 1.3 2.0 
90/6/2/2 gunmetal} 205 | 400 4.0 6.0 
260 | 500 2.7 4.0 
315 | 600 1.4 1.8 

















It is interesting to note that the decreased tin 
and increased lead contents do not appear to effect 
creep properties appreciably. Further creep tests 
have been carried out on Admiralty gunmetal and 
86/7/5/2 gunmetal by Bolton.® The alloys tested 
had the following composition and room tempera- 
ture properties : — 





Admiralty 











Bronze 
—— AS.T.M. 
Sieg > Spec. B.61. 
Spee. B.60. —— 
Copper .. 7 ..| 87.6 per cent. | 87.14 per cent. 
Tin _ of os) a oe a wa 2« 
Zine i — Jo] ee « « 46h » 
Lead... - hz Nil 1.83 
Phosphorus .| Trace Trace 
Max. strength, tons per | 
sq. in. ‘ oa 21.9 16.9 
Elong., per cent. sie 35.4 34.3 





Creep tests were carried out on the above alloys 
at temperatures of 260 deg. C. (500 deg. F.), 288 
deg. C. (550 deg. F.) and 315 deg. C. (599 deg. 
F.) after being held in the creep test for periods 
ranging from 700 to 1,700 hrs. The specimens 
were also tested in tension at room temperature to 
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determine whether long exposure at the tempera- 
ture of creep testing had produced embrittlement. 
It was found that the 86/7/5/2 gunmetal was well 
suited for use up to 288 deg. C. (550 deg. F.), but 
not for higher temperatures. Its limiting creep 
strength, based on the stress to produce a rate of 
flow less than 0.1 per cent. in 10,000 hrs. (0.24 x 
10- in. per in. per day) after the first 500 hrs. of 
creep test and running up to 2, 100 hrs.’ duration, 
is about 3.57 tons per sq. in. at 260 


deg. C. (500 deg. F.), and a design stress 
of 2.23 tons per sq. in. is recommended 
at this temperature. At 260 deg. C. (500 


deg. F.), the load-carrying ability of Admiralty gun- 
metal was lower than that of 86/7/5/2, and there 
was definite evidence of embrittlement. Bolton 
recommends that Admiralty gunmetal should not 
be used above 232 deg. C. (450 deg. F.), and sug- 
gests a design stress of 2.23 tons per sq. in. at that 
temperature. 

Quite recently, the American Society of Mechani- 
cal Engineers’ have indicated maximum allowable 
working stresses for 86/7/5/2 and 85/5/5/5 gun- 
metal in their Rules for Construction of Unfired 
Pressure Vessels (see Table at foot of page). 

Bronze valves and fittings cast in 86/7/5/2 gun- 
metal can be employed up to 500 deg. F., whilst, 
if made in 85/5/5/5 material, the maximum tem- 
perature for use is limited to 400 deg. F. 

Mechanical Properties (Sub-Zero Temperatures). 
—Castings show a curious difference in behaviour 
from wrought materials at low temperature, for 
whilst the strength is increased along similar lines 
to that which occurs in wrought materials, the duc- 
tility is always slightly less than that indicated at 
room temperature. Strauss’ gives the following 
data in connection with 88/8/4 gunmetal: — 

















Tons per sq. in. | 
Tempera- Elong. R.A., 
ture. Yield Max. per cent. | her cent. 
point. strength, | °” 2 in. 
20deg.C.| 8.3 | 17.9 31.3 | 36.7 
— 180 deg.C 13.6 20.2 15.3 24.6 











It can be assumed that changes of similar mag- 
nitude will occur in regard to the other gunmetals 


Maximum Allowable Working Stresses in Lbs. per Sq. In. 





























For metal temperatures not exceeding deg. F. 
Material. Sub | 70 to | 
zero. 100. 150. | 250. | 350. 400. 450. 500. 550. 
$6/7/5/2 gunmetal . 1 6,800 | 6,800 | 6,800 | 6,300 | 5,800 | 5,400 | 5,000 | 4,200 | 3,300 
85/5,5/5 gunmetal —.. «1 5,500 | 5,500 | 5,500 | 5,000 | 4,500 | 3,500 sme — — 





E 
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under review. The altera- 
tion in properties with 
decreasing temperature 
may be generalised as 
follows :—There is an in- 
crease in yield point, ten- 
sile strength, hardness, en- 
durance limit, modulus of 
elasticity, and compressive 
strength, and a decrease 
in elongation, reduction 
of area, and impact re- 
sistance. 

General Physical Pro- 
perties.— Typical values 
for such properties as 
specific gravity, coefficient 
of expansion, thermal 
conductivity, etc., are 
given in Table III. Sv 
far as the gunmetals are 
concerned, there is little 
difference in geneial 
physical properties be- 
tween 88/10/2 and the 
other types under review. 

Corrosion Data.—The 
increased lead and zinc 
contents within the range 
of compositions covered 
do not appear to have 
much effect on the corro- 
sion resistance of gun- 
metal by normal sea and 
fresh water. Laboratory 
tests show 88/10/2 io ex- 
hibit a loss in weight of 
0.288 per cent. after eight 
weeks’ immersion in sea 
water. Gunmetal contain- 
ing 7.0 per cent. tin, 3.75 
per cent. zinc, 3.75 per 
cent. lead, balance copper, 
showed a loss of 0.26 per 
cent. under similar con- 
ditions. Practical obser- 
vations based upon equip- 
ment, such as valves, in 
service tend to confirm 
these findings. Table IV 
outlines further compara- 
tive corrosion tests con- 


TaBLe II.—Mechanical Properties of Gunmetal at Elevated Temperature. 
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Per cent. 
Sn 5.24 
Zn 5.48 
Pb 5.33 
Cu 83.37 

















Per cent 
Sn 6.22) 
Zn 4.61 + 
Pb 1.83 
Cu ier 


Per cent. 
Sn 5.99) 
5.10 + 
Pb 2.33 
Cu 86.28 


Zn 


Per cent. 
Sn 5.85 
Zn 5.77 + 
Pb 2.06 
Cu 86.24 


i’ 


Per cent. 
Sn 10.11) 
Zn 1.63 
Pb 0.36 
Cu 87.84 


| 
| 


Per cent. 
Sn zo} 
a 


Zn 2.0 
Cu 88.0 
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ducted on gunmetal and bronze in fresh and sea 
water at 60 and 200 deg. F. 

It is interesting to observe that, while an increase 
of temperature accelerates the corrosion of gun- 
metal and bronze in fresh water, the effect of hot 
sea water apparently reduces the rate of attack 
over that experienced in cold sea water, although 
the degree of attack is appreciably greater than 
that experienced in fresh water. Care shculd be 
taken when utilising gunmetals for handling 
softened boiler feed waters to keep the zinc con- 
tent as low as possible. 
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are concerned, but this point will have to be 
watched in heavier sections, particularly when 
using 85/5/5/5. 

Machinability—The machinability of 88/8/4 
gunmetal will be similar to Admiralty gunmetal, 
whilst 86/7/5/2 and 85/5/5/5 will tend to be slightly 
better. 

Soldering and White Metalling—All the alloys 
under review are readily soldered and white 
metalled. 

Brazing and Welding—Brazing by the usual 
methods should be quite successful with all the 
gunmetals mentioned. 

Welding operations on gunmetal are difficult to 
conduct due to the extreme heat fragility of the 


TaBLeE III.—Physical Properties of Low Tin Content Gunmetals and Cast Brasses in Comparison with 88/10/2 Gunmetal. 



































Gunmetals. | Cast brass. 
Properties. 88/10/2 
$8/8/4 86/7/5/2 85/5/5/5 Type A. Type B. 
Specific gravity 8.6—8.8 8.6—8.8 8.6—8.8 8.45—8.55 8.4—8.5 
Weight per cub. in. (Ibs.) 0.314 0.314 0.314 0.30 °0.30 
20—100 deg. C. 17.5 17.7 17.8 17.9 19.4 
Coefficient 20—200 deg. C. 17.6 17.9 18.1 18.4 20.5 
of 20—300 deg. C. 17.9 18.2 18.4 19.0 21.8 
expansion 20—400 deg. C. 18.0 18.4 18.7 19.6 _— 
20—500 deg. C. 18.1 18.6 19.0 20.2 _— 
Thermal conductivity .. - Approx. 13—15 per cent. of that of copper at | Approx. 18— | Approx. 16— 
Electrical resistivity 20 deg. C. 22 per cent. of | 20 per cent. of 
that of Cu at | that of Cu at 
_ 20 deg. C. 20 deg. C. 








Production Data 

Foundry Characteristics—Gunmetals of the 
88/8/4, 86/7/5/2 and 85/5/5/5 types are no more 
difficult to handle in the foundry than standard 
Admiralty gunmetal. As a matter of fact, both 
86/7/5/2 and 85/5/5/5 possess superior castability 
and are particularly adaptable to the production of 
pressure castings in large numbers. Similar pour- 
ing temperatures to those employed for 88/10/2 
(1,160 to 1,180 deg. C. for test-bars) give perfectly 
Satisfactory results with the other alloys under 
review, as will be observed from the test results 
taken from production melts, all sand cast, made 
by the Phosphor Bronze Company, Limited (see 
Table at the foot of next column). 

Figs. 2 to 7 show the microstructure in the 
polished and etched condition of the above sec- 
tions. Patternmakers’ shrinkage for all the alloys 
is around 7% in. per ft. It should be noted that 
there is little danger of lead segregation occurring 
in gunmetal containing up to 6 per cent. lead, so 
far as castings of average section (up to 14 in.) 


alloy and the production of zinc fume. Satisfac- 
tory results are most likely to be obtained by the 
use of the metallic arc process, using phosphor 
bronze type electrodes, as made by the leading 
electrode manufacturers, in conjunction with pre- 
heating. With these electrodes 88/10/2 and 
88/8/4 should give good results in “ building up” 
or repair welding. In the case of gunmetals of 
the 86/7/5/2 and 85/5/5/5 types welding operations 
become increasingly difficult and it may be more 
practical to adopt oxy-acetylene brazing methods, 
using filler rods of the Sif-Bronze type. The carbon 
arc process could also be employed in many cases, 




















Pour- Yield Max. | Elong. | Brinell 

ing point, |strength,| per cent.| hard- 

Alloy. temp., |tons per*| tons per on ness 
deg. C. | sq. in. | sq. in. 2 in. No. 
88/8/4 | 1,170 9.4 19.6 37.0 78 
86/7/5/2 | 1,160 9.1 17.4 39.0 67 
85/5/5/5 | 1,160 9.0 15.2 29.0 61 





* Taken by dividers. 
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using phosphor bronze filler rods, containing 3 to 
10 per cent. tin and about 0.3 per cent. phos- 
phorus. Again, alloys 88/10/2 and 88/8/4 should 
give fairly good results, but 86/7/5/2 and 
85/5/5/5 types will be more difficult. In general, 
the success of the process depends to a large 
extent on the soundness of the castings, gassy 
castings being almost impossible to weld without 
the production of gassy welds. The high thermal 
conductivity of gunmetals frequently renders the 
oxy-acetylene welding process difficult. 
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Fic. 2.—UNETCHED. 


Fics. 2 AND 3.—GUNMETAL (SC1), 88 PER CENT. Cu, 


Applications Examples of suggested applica- 
tions for the modified gunmetals are outlined in 
Table V. 


TaBLe IV.—Corrosion of Cast Bronze, Gunmetal and 
Brass in Fresh and Sea Water at 60 and 200 deg. F. 





Loss in grammes per sq. m. per 
24 hrs. 


Alloy. Tap water. Sea water. 





| 60 deg. | 200 deg.| 60 deg. | 200 deg. 
F. F. F. F. 


| 
| 
| 
1 
| 





Admiralty mangan- 
ese brass .. 


“| 0.27 0.43 1.19 2.00 
Gunmetal (85/9/24/ | 
‘| 








34) és . 0.14 0.28 1.23 0.75 
Cast phosphor bronze} 0.09 0.11 1.20 0.64 
Cast 90/10 bronze ..| 0.14 0.19 0.87 0.71 
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PART 2.—CAST BRASSES (TYPES A AND B) 

Mechanical and _ Physical Properties—The 
mechanical properties at room temperature are 
included in Table I. Cast brasses types A and B 
are not recommended for use at elevated tem- 
peratures and there is no published data available 
of their mechanical properties. The general 
remarks on mechanical properties at sub-zero tem- 
peratures given for gunmetals can be applied to 
the cast brasses. The effect of low temperatures 
is not likely to cause any serious change in 
mechanical properties, apart from some reduction 
in ductility. For their general physical properties 
see Table III. 





Fic. 3.—ETCHED. 
8 PER CENT. SN, 4 PER CENT. ZN. (x 50.) 
Corrosion Data 

In general, the corrosion resistance of these 
alloys in sea water is not quite so good as the 
gunmetals, but in contact with petrol or fuel oils 
containing sulphur their resistance is much greater. 
Care must be taken when applying the cast brasses 
to industrial applications to prevent the possibility 
of “ dezincification” arising. This is best avoided 
by the use of alloys containing not more than 
20 per cent. of zinc and in addition the presence 
of at least 0.03 per cent. of an inhibitor, either 
arsenic, antimony or phosphorus. 

Lines* recently established corrosive conditions 
that resulted in complete “ dezincification” of 
0.35-in. dia. plain 70/30 and Naval brass rod in a 
period of 10 weeks. Under similar conditions the 
same alloys, modified by about 0.03 per cent. of 
arsenic, antimony or phosphorus, did not dezincify 
nor did corrosion progress along grain boundaries. 
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Low-Tin and Tin-Free Bronzes and Brasses of Lines’ work are in agreement with this state- 
ment when temperatures of around 70 deg. F. are 
involved. At 150 deg. F., however, it was found 
The test results on the uninhibited Naval brass that tin was without influence on the rate of the 
are of interest. It is fairly well established that dezincification reaction. Dezincification is en- 
the 1 per cent. of tin associated with this alloy countered with corrosive water supplies in plumb- 
is a retardant of “dezincification.” The results ing work with alloys such as Muntz metal, con- 





TaBLE V.—Suggested Applications of Gunmetals and Cast Brasses. 





Type composition. B.S.S. No. Suggested application. 





88/10/2 383 To be used only for special applications, ¢.e., high-pressure hydraulic and air 
valves working between 1,000—4,000 Ibs. per sq. in., control and stop 
valves, steering gear telemotor cylinders. Special unlubricated bearings 
subjected to pounding, vibration and corrosion, ¢.q., rudder post liners and 
bushes, steering gear bearings, etc. 





| 
Gunmetals. | 
| 
| 
| 


88/8/4 — Suitable for conditions of service intermediate between those specified for 
| alloys of 88/10/2 and 86/7/5/2 type, e.g., hydraulic valves working between 
500—1,000 Ibs. per sq. in. (Does not possess much advantage over alloy of 

86/7/5/2 type so far as steam service is concerned.) Sea cocks and other 
valves connected direct to hull below water-line.* Pump impellers. Stern 
tubes. 





86/7/5/2 — Suitable for all general-purpose castings subject to medium steam pressures 
(above 100 Ibs. per sq. in. working pressure) and at temperatures not exceed - 
ing 500 deg. F. (260 deg. C.), e.g., small engine control and boiler stop valves, 
cylinder cover bushes, neck rings, centrifugal pump casings, tail shaft liners 
and stern tube bushes. Hydraulic valves operating between 200—500 Ibs. 
per sq. in. pressure. Suitable for high-grade backings of lined bearings. 
Slip rings for electrical equipment (under 2 per cent. lead if possible). 





85/5/5/5 898 Suitable for general-purpose castings subject to steam up to 100 lbs. per sq. in. 

working pressure and temperatures not exceeding 400 deg. F. (205 deg. C.) 
and water pressures up to 200 Ibs. per sq. in. working pressure, ¢.g., screw 
down valves, bulkhead and deck fittings, tee-pieces, etc., handling auxiliary 
steam heating services to galleys, pantries and thermo-tanks. Cocks, taps 
and sanitary fittings handling sea water, e.g.,p ump-type lavatory valves. 
Pumping, flooding and draining valves not directly connected to hull below 
water-line. Sluice valves to sea cocks. Fire hose connections. Centrifugal 
pump casings. Suitable for well-supported backings of certain lined 
bearings, e.g., small stern tube bushes, etc. 

















nnn 


Cast brasses. 

Type A (70—80 per cent.| — | Suitable for low-pressure fittings working under mildly corrosive conditions 

Cu) | (not recommended for use at elevated temperatures or for conditions 

| | requiring exceptional wear and tear), ¢.g., cocks, taps, pipe connections and 

| sanitary fittings for use in fresh water at pressures up to 100 lbs. per sq. in. 

Ventilating valves. Name plates. Lubricators. Better resistance to oils 

containing sulphur than gunmetal, therefore can be used with advantage for 
valves and fittings handling fuel oil and petrol. 


| 


| 





Type B (62—70 per cent. _ Non-pressure structural and ornamental castings. Pressure gauge and tele- 

Cu) graph cases. Voice pipe fittings and connections. Funnel fittings. Hand 
wheels. Gear case covers. Steering wheel brackets. Porthole and sky- 
light casings. Motor-boat deck fittings. Bearing backings where a copper 
alloy is required and the backing need not in itself possess bearing properties. 








* The use of cast aluminium bronze is more suitable, as there is no galvanic action between this alloy and steel in the 
presence of sea water. 
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Low-Tin and Tin-Free Bronzes and Brasses plants and the oil industries, dezincification occurs 
with Naval brass containing 70 per cent. copper, 


1 per cent. tin and 29 per cent. zinc. 
taining 60 per cent. copper, 40 per cent. zinc and In view of the foregoing remarks, it will be 
with brasses containing 67 per cent. copper, 32.5 advisable to utilise cast brass, type A, for those 
per cent. zinc, 0.5 per cent. lead. It is particularly castings required to resist corrosion, keeping com- 
serious at hot water temperatures, resulting in some position as far as possible to the 80 per cent. copper 
cases in very short life of the installation. In end of the specification, and to include preferably 
condenser tube applications for marine power 9.03 per cent. phosphorus, as an inhibitor. The 
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Fics. 6 AND 7.—GUNMETAL (SC3), 85 PER CENT. CU, 5 PER CENT. SN, 5 PER CENT. ZN, 5 PER CENT. PB. 
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Low-Tin and Tin-Free Bronzes and Brasses __ ject to corrosion or where a protective coat of 
paint can be readily applied. 





presence of around 1.0 per cent. tin will also be Production Data 
of benefit in minimising corrosion. Cast brass, Founding Characteristics—Cast brass, type A, 
type B, should be reserved for applications not sub- has good castability, and is not difficult to handle 














Fic. 8.—UNETCHED. . Fic. 9.—ETCHED. 


Fics. 8 AND 9.—Cast Brass Type A (5BA) 70—80 PER CENT. CU, 2 PER CENT. SN MAX., 1 TO 4 
PER CENT. PB, 0.75 PER CENT. FE MAX., 0.01 PER CENT. AL MAX., BALANCE ZN. (x 50.) 
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; Fic. 10.—UNETCHED. Fic. 11.—ETCHED. 
Fics. 10 AND 11.—Cast Brass Tyre B (4BB) 62—70 PER CENT. CU, 2 PER CENT. SN MAX., 1 TO 4 
PER CENT. PB, 0.75 PER CENT. FE MAX., 0.25 PER CENT. AL MAX., BALANCE ZN. (x 
Half-tone constituent in Fig. 11 appears to be delta caused by the presence 
of 1.22 per cent. tin. If this should form a continuous network the brass will 
become extremely brittle, particularly at the 62 per cent. copper end of the 
compositional range. Care should therefore be taken not to exceed about 
1.2 per cent. tin, otherwise the required elongation will not be obtained. 


230 FOUNDRY TRADE JOURNAL 


Low-Tin and Tin-Free Bronzes and Brasses 





in the foundry. It is suitable for small pressure 
work and the best results are obtained in this direc- 
tion at the 80 per cent. copper end of the com- 
positional range. The presence of tin and lead 
assists the production of sound castings, but care 
must be taken to exclude aluminium as far as 
possible. Over 0.01 per cent. of this element will 
produce excessive porosity. The production of 
brass castings also entails the use of more per- 
meable moulds than used for gunmetal, particu- 
larly as regards green-sand work. Gating and feed- 
ing methods required are similar to gunmetal. 
Cast brass, type B, is more difficult to handle, 
particularly as the 62 per cent. copper end of the 
compositional range is approached. As most of 
the supplies of this material will be obtained from 
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Patternmakers’ shrinkage will vary from 7% in. 
per ft. for cast brass, type A, up to } in. per ft. 
for type B. Typical microstructures in the polished 
and etched condition of both the types of cast 
brass under review are shown in Figs. 8 to 11. 

Machinability —The machinability of both types 
A and B cast brass is excellent. 

Soldering and White Metalling—Both the cast 
brasses under review are readily soldered and white 
metalled, even with the maximum allowed alumi- 
nium content of 0.25 per cent. 

Brazing and Welding.—Brazing by the usual 
methods should be quite successful except in the 
case of type B brass, when considerable care will 
be necessary when the copper content is at the 
low end of the range and a high melting point 
brazing spelter is used. Welding operations con- 
ducted on the cast brasses should give little trouble 
with the oxy-acetylene process, using an oxidising 





























, = Pour- | Yield* | Max. | Elong. | Brinell 
Composition. ing point | strength| percent.) hard- 
Type. : temp. | tons per | tons per on ness 
Cu Sn Pb Fe | Al | Ni | Zn deg. C.| sq.in. | sq.in.| 2 in. No. 
A ..| 72.15 0.40 4.71 0.42 nil 0.47 21.85 980 6.8 15.0 23.0 66 
A (1) 70.25 0.33 2.45 0.36 nil 0.11 26.50 960 4.8 13.2 42.0 68 
B...| 63.64 0.27 2.80 0.19 0.03 0.10 2.97 960 5.4 16.3 39.0 63 
B (2) 63.80 1.22 2.93 0.35 nil 0.14 31.56 960 6.4 15.5 17.0 87 














* Taken by dividers: (1) Sample 5BA, Figs. 8 and 9. 


scrap, it is possible that manganese will also be 
present from time to time, and it will, therefore, 
be advisable to handle this alloy in the foundry 
along similar lines to manganese bronze, taking the 
precaution of providing heavier gates and risers 
than one would normally allow for gunmetal. The 
presence of maximum tin and aluminium contents 
allowed will tend to aggravate troubles due to the 
above, and promote brittleness (see Fig. 11 and 
footnote). 

Test-bars taken from production melts by the 
Phosphor Bronze Company, Limited, gave the 
results in the Table above. 


A guide to suitable pouring temperatures is as 
follows : — 








Pouring temperature. 











Section of casting. | 
Type A. Type B. 

. | Deg. C. Deg. C. 
Light .. --|  1,200—1,100 1,150—1,050 
Medium "| Z100—1'050 | 1,050—1,000 
Heavy* _.. | _1,050—1,000 | 1,000—970 





* Range for test bars. 


(2) Sample 4BB, Figs. 10 and 11. 


flame and brass filler rods of the Sif-Bronze type. 
Electric welding is not recommended. 

Applications——Examples of suggested applica- 
tions for cast brass, types A and B, are given in 
Table V. 
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IRON, SULPHUR AND 
MANGANESE* 


By F. OLDERSHAW 


Iron and sulphur combine readily up to 53.3 
per cent. S. In cast iron, FeS is present in com- 
bination with 16 per cent. of iron as a distinct 
material which melts at a lower temperature (954 
deg. C.) than cast iron. If present in quantity in 
a mass of molten iron it is late in solidifying, thus 
separating out along the crystal boundaries tending 
to weaken the structure. Even if only small quanti- 
ties are present, distinct films are formed. In the 
presence of manganese, sulphur behaves differently, 
manganese sulphide is formed which tends to 
separate out in the form of globules which do not 
effect the strength of the cast iron to the same 
extent as would be the case where sulphur is 
present as FeS. 

In the analysis of cast iron all the sulphur is 
reported as sulphur, and if the manganese in the 
same sample is not estimated and taken into 
account, it is hard to define whether the sulphur is 
in the form of FeS which is undesirable, or in the 
form of MnS which is not so harmful, but which 
for some reason is more prone to segregate than 
FeS. This is no doubt due to the fact that sulphide 
of iron is soluble in molten iron, whereas sulphide 
of manganese is not completely soluble. This is 
proved by the fact that the specific gravity of FeS 
is only just below that of iron, whilst that of MnS 
is much lower (3.55 sp. gr.). 

Care in taking samples of pig-iron is very im- 
portant, it has been found that the top of a pig 
sometimes contains more than twice the amount 
of sulphur as the bottom. Iron phosphides, sul- 
phides, silicides and manganese sulphide have 
different freezing points, and the more slowly the 
freezing the greater is the danger of segregation. 

When the metal from the blast furnace is run 
into the pig bed, that metal which is in contact 
with the sand, or the chill in casting machines, will 
set first and will have a uniform sulphur content. 
As solidification extends inwards, and also taking 
into consideration the shape of the pig which 
allows the top and middle to remain liquid longer 
than the bottom, the liquid sulphides, etc., are 
forced inwards and upwards at the same time, and 
the middle of the upper half of the pig will be 
much higher in sulphur than the remainder or 
bottom of the pig. 

The effects of sulphur depends mainly upon the 
presence and percentage of other elements in the 











* A Paper presented in lieu of Presidential Address to the West 
Riding of Yorkshire Branch of the Institute of British Foundrymen. 
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cast iron. The action of sulphur upon the carbon 
present is more complex, and is to a very great 
extent influenced by the amount of silicon present. 
It has been proved by practical tests that high 
sulphur hardens cast iron, this hardness being some- 
what counterbalanced by silicon, carbon and cool- 
ing rate. It is not outside the bounds of possi- 
bility that oxysulphides of iron rather than 
ordinary oxides or sulphides may account for some 
of the hardening effects. The fact remains and can 
be proved that it is possible to produce “soft” 
castings with normal silicons, with as much as 0.20 
per cent. sulphur if the melting is carefully con- 
trolled. The hardening supposed to be due to high 
sulphur can always be counteracted by allowing 
for more silicon to the mixture (above that 
ordinarily required); 0.10 per cent. additional Si 
for every 0.01 per cent. S above usual sulphur 
expected will take care of this. The extra Si will 
throw out more graphite, and a casting which may 
have had hard spots becomes machinable. 


Manganese and Sulphur 

Manganese in cast iron has a greater affinity for 
S, carbon and oxygen than for the iron,.and is 
found to be present as manganese sulphide (MnS) 
and as iron-manganese carbide (FeMn), C. Man- 
ganese has a greater affinity for carbon than has 
iron, consequently high Mn pig-irons and ferro- 
manganese always contain high total carbon. If 
high Mn irons are melted in the cupola there is a 
danger of high carbon due not only to the affinity 
mentioned, but also to the fact that manganese 
protects the carbon by combining with oxygen 
present. 

The properties of Mn which interest the iron 
founder are: (1) The effect this element has on the 
sulphur, and (2) the deoxidation and scavenging 
effect on cupola-melted iron, especially where 
large steel scrap additions are made to the mixture. 
Very high temperature melting is essential for the 
above to take place, and at these high tempera- 
tures it may be possible for some desulphurisation 
to take place. Time must be allowed not only for 
the MnS to form and rise to the top of the molten 
metal in the well of the furnace where it can come 
in contact with the slag. It is thought that MnS 
on meeting the slag will be absorbed, but this is 
only true where the slag is rich in lime and contains 
a low percentage of ferrous oxide. It is possible 


that some layering may occur both in the furnace 
and also in the ladle during the time which elapses 
between tapping and pouring into the mould. If 
the cupola is tapped and a small amount of metal 
left in each time it may be that the lighter s.g. 
material containing most of the MnS may be 
allowed to be left in, time after time, with the 
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result that when the well is finally drained into, the 
last ladle, the management may be left with some 
lighter sp. gr. metal, of which everyone in the 
foundry fights shy, owing to its tendencies to draw. 
With hard cast iron at approximate 7.0 to 7.2 s.g. 
and MnS at 3.55 s.g. and a calcium silicate slag at 
2.91 s.g., it appears that there may be something in 
this which deserves more investigation. In spite of 
the foregoing, with high Mn in the charge a fair 
amount of MnS will be found in the metal and 
also a certain amount of FeS. 

Another point worthy of note is that a noticeable 
difference will be observed between the metal at 
the top and metal at the middle and at the bottom 
of a ladle which has been allowed to stand. In 
cupola metal the manganese present tends to protect 
not only the carbon from oxidation, but also the 
silicon and perhaps some iron. For this to obtain, 
at least 0.50 Mn should be present in the castings 
if liquid shrinkage and gas troubles are to be 
avoided; a mean average of about 0.70 per cent. 
should be aimed at, but should be derived from the 
pig in the charge and not by additions of ferro- 
manganese added in the ladle. The reason for this 
is that the Mn must go through the furnace for the 
proper reactions to take place. 


Copper and Sulphur 


Small amounts of copper in cast iron will have 
very marked influence on the accuracy of volu- 
metric estimation of sulphur, and it may be worth 
while to investigate pig-iron and scrap (especially 
where scrap valves and old castings which may 
contain brass or copper fittings are used). If 
ignored some misleading results may be reported, 
especially where the more accurate gravimetric 
determination is not done as often as it should be. 

A very noticeable feature with regard to man- 
ganese is the effect it has on the appearance of the 
surface of the molten metal in the ladle. Molten 
iron which is high in sulphur and comparatively 
low in manganese appears to have a dull oxide or 
sulphide skin or layer floating on the top of the 
ladle, whereas with high manganese the appearance 
is bright and clear and full of “life,” and any 
extraneous material washed into the ladle from the 
spout shoots about the surface instead of 
coagulating into a scummy mass. This is no doubt 
due to the effect of manganese, and becomes 
apparent when the manganese is approximately 0.5 
per cent. When this amount is present there is a 
distinct break on the metal commonly known as 
* flowering,” and appears as a rapidly changing 
pattern on the surface of the metal. At about 
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0.5 per cent. Mn long breaks with small side shoots 
appear and disperse in the film. Above 0.5 per 
cent. Mn the individual breaks increase in number 
with an increase in activity, and the oxide particles 
correspondingly decrease in size up to about 1.0 
per cent. Mn when the surface of the metal appears 
to be free from any oxide film and quite bright. 
It is quite possible with experience to estimate the 
manganese content to a fair degree of accuracy 
from the appearance of the molten metal in the 
ladle. 


STATISTICAL METHODS IN INDUSTRY 


At a recent meeting attended by engineering and 
other experts from all parts of the country emphasis 
was laid on the importance of the use of statistical 
methods, particularly in quality control. The subject 
is one of very great interest to the iron and steel 
industry, not only in respect to control of quality 
but also of production methods, and a series of 
lectures on the subject has been arranged at the 
University of Sheffield by the Open Hearth Com- 
mittee of the Iron and Steel Industrial Research 
Council. The inaugural lecture was held on June 15 
under the chairmanship of Dr. W. H. Hatfield, F.R.S.. 
and was given by Prof. E. S. Pearson, Professor of 
Applied Statistics at the University of London. About 
200 technical representatives of the iron and steel 
industry were present, drawn largely from the North 
Midland area. Prof. Pearson dealt largely with the 
principles of statistical analysis, taking as his illustra- 
tions such widely divergent industries as _ coal 
technology, cotton, brewing and the production of war 
materials. 

The lecture had an enthusiastic reception and a 
series of six further lectures will be given by Mr. 
L. A. C. Tippett, statistician of the British Cotton 
Industry Research Association, who at the request of 
the Controlling Committee is examining statistical 
problems in iron and steel practice with a view to 
suggesting practical methods for their solution. The 
lecture was held at the University of Sheffield, 
Western Bank, on June 29; further lectures are 
arranged for July 13 and 27, August 17, 24 and 31. 
The syllabus is as follows: (1) Frequency distributions. 
Statistical averages and measures of variation. The 
Gaussian distribution. (2) Ideal random sampling. 
Sampling errors. Inferences from samples. (3) Quality 
control and control charts. (4) The analysis of varia- 
tion into parts associated with various causes. Corre- 
lation. (5) The practical problem of sampling. The 
arrangement of experiments with variable material and 
the interpretation of the results. Full details are 
obtainable from the Iron and Steel Industrial Research 
Council, Steel House, Tothill Street, London, S.W.1. 








Holland Tunnel Castings.—According to Mr. H. S. 
Simpson, past-president of the American Foundry- 
men’s Association, the total weight of the castings 
lining the Holland tunnel beneath the Hudson River 
in New York City is about 115,000 tons. 
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THE UMGENI IRONWORKS (PTY) LTD. 


The note which we published in our issue of Feb- 
ruary 5 about this well-known Natal ironworks con- 
tained some inaccuracies, which a letter received from 
Mr. V. K. Rice, the managing director, corrects. The 
foundry was started up at some date prior to 1880, 
by a Mr. Micheson, not Michelson as originally re- 
ported. Mr. Rice, who is an unattached member of 
the Institute of British Foundrymen, acquired, in con- 
junction with Mr. Chas. Bowman, the foundry in 1933 
and converted it into a limited liability company in 
1938. The staff of the Umgeni Ironworks have taken 
a profound interest in the work of the Institute of 
British Foundrymen; Mr. F. H. C. Oram, who for 
several years was foundry foreman, but who retired 
some three years ago, was a member of the London 
Branch. His successor, Mr. W. A. von Albach, is 
an unattached associate member. The Meehanite pro- 
cess has been in operation in the foundry during the 
last twenty months. We are pleased to make these 
small amendments and wish the foundry every success 
with the progressive measures it has taken. 





THE PROBLEM OF EVENING CLASSES 


Because of the location of the department of the 
University which organises courses in foundry prac- 
tice being somewhat far removed from Sheffield’s 
industrial quarter, the local educational authorities 
consented to hold the classes at 5.30 instead of 7.30 
p.m. in the Cinema Room at the works of Hadfields, 
Limited. As a result of this departure, other lecture 
courses are being taken to the East End, and even 
to Ecclesfield, some distance from the city. More- 
over, the increase in the number of students has been 
noteworthy. The staff responsible for the conduct 
of the foundry courses covering the requirements of 
the London City and Guilds examinations includes 
Mr. W. H. Salmon, the honorary secretary of the 
Sheffield Branch of the Institute of British Foundry- 
men, who teaches “ Foundry Practice and Science ™; 
Mr. G. Offiler and Mr. Brittain. who take “ Pattern- 
making”; and Mr. R. T. Smith, Mr. J. G. Firth and 
Mr. S. S. Elan, who conduct the classes in “ Foundry 
Drawing and Calculation.” This system might well 
be examined by other large centres. 





Colour of Vitreous Enamels.—The fundamental 
basis of colour specification, namely, brilliance, purity 
and dominant wave length was determined from spec- 
trophotometric curves by means of an integrating cal- 
culator, in investigations by R. L. Cook and A. I. 
Andrews, of the Department of Ceramic Engineering, 
University of Illinois, Urbana, on the fundamental 
factors influencing the colour of vitreous enamels. 
The effect of variations in the particle size of the 
frit and the colouring agents on these factors was 
studied. In addition, the composition of the colouring 
agents in the triaxial field CoO.Al,0,.ZnO and 
CoO.Al.O,.K.Cr.0;, as well as typical Cr,O, stains, 
was varied, and the resulting effect noted. 
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COAL-BURNING APPLIANCES 
MAKERS ARE PLANNING AHEAD 


In his presidential address to the Combustion 
Appliance Makers’ Association (Solid Fuel), Mr. 
William Rennie welcomed the decision of the Ministry 
of Fuel and Power to institute a fuel economy cam- 
paign to secure the more efficient use of coal by 
industrial and domestic consumers. The modernisa- 
tion of plant was essential, and if this was done and 
the co-operation of managements and workpeople 
secured, up to ten million tons of coal a_ year, 
= to the output of 35,000 miners, could be 
saved. 

Mr. Rennie, who is chairman of Federated 
Foundries, Limited, also gave details of a scheme 
recently launched for the development of more efficient 
and convenient heating and cooking appliances burn- 
ing solid fuel. They had joined forces with the col- 
lieries and the coal distributors to carry out research 
and development work into the improvement of 
domestic coal-burning appliances, and to settle the best 
way in which coal could be delivered and used in the 
home, he said. This step had received the full approval 
of the Ministry of Works and Buildings, and they 
were working in close conjunction with the «Recon- 
struction Planning Division of that Ministry. The 
members of the Domestic Section of the Association 
had contributed a substantial part of the heavy cost 
of this work and were taking an active part through 
their own laboratories and works. 


NEWS IN BRIEF 


THE RAILWAY SUPPLY industries have set up a joint 
committee to act as a co-ordinating body and to bring 
together various export groups which have been 
formed since the war. 


MR. WILLIE MurGatroyp, 5, Walker Place, Wind- 
hill, Shipley, Yorks, ironfounder, is paying a dividend 
in connection with which the last day for receiving 
proofs is July 4. The trustee is Mr. E. T. Sanders, 
71, Manningham Lane, Bradford, Official Receiver. 


IT IS PROPOSED that the following companies, viz., 
the Whitehead Torpedo Company, Limited, the Thames 
Ammunition Works, Limited, and the Variable Speed 
Gear, Limited, shall be merged in Vickers-Armstrongs, 
Limited, in order to co-ordinate more closely their 
activities. All these companies are wholly-owned 
subsidiaries of Vickers-Armstrongs, Limited. 


NON-FERROUS MINERALS DEVELOPMENT, LIMITED, has 
been formed as a private company, with a capital of 
£1,000, to “carry on any business relating to winning, 
working and refining of minerals and ores, and (if 
convenient) to combine such business with any engi- 
neering or manufacturing business of the company, 
to carry on business as manufacturers of motor 


vehicles.” The subscribers are two civil servants. The 
company was registered by the Treasury solicitor. 
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HIGH COST WORKS AND STEEL PRICES 


The Control of Iron and Steel (No. 15) Order, 
1941, as varied by succeeding Orders, has been further 
varied in Article 4, by renumbering paragraph (5) as 
paragraph (6), and by inserting the following new 
paragraph:— 

““(S) Where the Minister of Supply is satisfied that 
in the interests of maintaining supplies and services 
essential to the life of the community, it is desirable 
for any material mentioned in the First Schedule to 
this Order to be produced by some person not nor- 
mally a producer of material of that class or of the 
specification required, or to be produced by unusual 
methods, he may authorise any person to a. and any 
other person to buy from that person, any such 
material so produced in such quantity and at such 
prices in excess of any maximum prices in force for 
that material under this Order as he may, having 
regard to the public interest, deem reasonable.” 

This new provision is contained in the Control of 
Iron and Steel (No. 23) Order, 1942, and came into 
force on June 22. 


NEW PRODUCER OF FLUORSPAR 


Presiding at the annual meeting of Derbyshire Stone, 
Limited, Mr. S. D. Clements said they had been 
supporting the war effort by producing to the limit 
of the company’s capacity their basic raw materials 
and manufactured products. In addition to supplying 
their normal products, they had entered into the pro- 
duction of fluorspar, for which there was at present 
a very large national demand, and the arrangements 
which they had made would enable them to give 
considerable quantities of this important material to 
the nation’s service. Although they had engaged 
themselves in this industry as a wartime measure, it 
was most probable that, having entered this field, 
they would remain in it. 


CUMBERLAND ORE MINING 


Presiding at the annual meeting of the Barrow 
Hematite Steel Company, Limited, the Hon. Robert 
James (chairman) said that the company’s mines in 
Cumberland had proved of benefit, and they were now 
working the ore underlying what was formerly part of 
the township of Cleator Moor. Further efforts were 
being made with a view to obtaining more ore. At 
the company’s quarries improvements had been made 
which should substantially reduce the costs of that 
department. 


CINDER AND SCALE PRICES 


The Minister of Supply has issued the Control of 
Iron and Steel (No. 22) Order, 1942, which amends 
the price schedule of the No. 15 Order in so far as 
cinder and scale for use in blast furnaces and steel 
furnaces are concerned. The principal alteration is 
an increase in the prices of cinder and scale for use 
in steel furnaces. 

The Order came into force on June 24, and copies 
may be obtained from H.M. Stationery Office, or 
through any bookseller. 
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OBITUARY 


Mr. WILLIAM DuNCAN Downie, a director of Dawson 
& Downie, Limited, pump makers and ironfounders., 
Clydebank, died recently in a Glasgow nursing home. 
He founded the business at Elgin Works, Clydebank. 
36 years ago, with Mr. A. Dawson, the present 
managing director. 

Mr. WILLIAM ALFRED BENTON died at Handsworth 
recently in his 72nd year. He took out many patents 
concerned with weighing machines, and so long ago 
as 1901 he joined W. & T. Avery, Limited, Soho 
Foundry, Birmingham, as head of the firm’s research 
department. He was an ex-president of the Birming- 
ham Metallurgical Society. 

Mr. F. C. Moss, who has died, aged 56, at his 
home, bmg ge Hall, South Yorkshire, was manag- 
ing director of the Rotherham Forge & Rolling Mills 
Company, Limited, with which he had been associated 
for 35 years. He was a magistrate for the West 
Riding of Yorkshire. After a period at the University 
of Sheffield he was apprenticed to engineering at the 
works of Marshall, Sons and Company, Limited, 
Gainsborough. 





NEW TRADE MARKS 


The following applications to register trade marks appear 
in the “ Trade Marks Journal” :— 

** Aproit ’—Chemical compositions used to facilitate 
the cutting and grinding of metals. JuLtuS JABLONSKI, 
2, Moorland Terrace, Leeds, 2. 

“ BLiss "—Metal working presses, metal cutting 
machines, etc. E. W. BLiss ComMPANy, c/o Mewburn, 
ars = Company, 70 and 72, Chancery Lane, London, 


“Teco "—Cutting dies and tool tips, all of tung- 
sten carbide or of similar hard cutting metals. 
TUNGSTEN ELECTRIC COMPANY, LimITED, 30, Gordon 
Street, London, W.C.1. 





LIGHT ALLOYS RESEARCH 


A research scholarship of the value of £250 per 
annum and tenable for two years has been founded 
by the Wrought Light Alloys Development Association 
to encourage and facilitate research in the applica- 
tion of light alloys to ship construction. The 
scholarship will be administered by a Committee of the 
Institution of Naval Architects, and it is hoped to 
make the award in September, 1942. Full particulars 
of entry, which closes on July 31, can be obtained 
from the Secretary, Institution of Naval Architects, 10. 
Upper Belgrave Street, London, S.W.1. 





PERSONAL 


Masor JouN Lees, chairman of J. B. & S. Lees. 
Limited, steel strip manufacturers, of West Bromwich. 
has been presented by the directors and principal 
shareholders of the company with his portrait in oils. 
This year is the silver jubilee of the conversion of 
the concern into a limited company. 
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STANTON 


New shape 
Better stacking 














PIG IRONS are MACHINE CAST 


The excellence of Stanton, 
Holwell and Rixons pig irons 
seemed to leave no room for 
improvement until Machine 
Casting came along. This 
method of manufacture elimi- 
nates sand, eliminates sows 
and produces a pig which is 
100%, iron and free from 
coarse graphite. It is clean 
working and economical of 
fuel in the cupola. Stanton 
Machine Cast Pigs have a shape 
which makes for easier hand- 
ling and better stacking. 


Specification 
Weight ... 80—90 Ibs. 
Length oe 22 inches 
Width ann 84 inches 
Thickness ... 33 inches 


(at notch 2 inches) 


The chemical analysis and well- 
known physical properties of 
each brand remain unaltered. 





for modern needs 


THE STANTON IRONWORKS COMPANY LIMITED, NEAR NOTTINGHAM 
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COMPANY NEWS 


(Figures for previous year in brackets.) 
C. Lindley & Company—Interim dividend of 10% 
(same). 
Grayson Rollo & Clover Docks—Ordinary dividend 


of 74% (same). 

International Combustion—Interim 
dividend of 5% (same). 

Hammond Lane Foundry—lInterim dividend of 3% 
on the ordinary shares. 

Newman & Watson—Dividend for the half-year 
seo March 31 on the 6% cumulative preference 
shares. 


ordinary 


Whitworth Securities—Net income for 
1941, £2,725 (£1,937), increasing the forward balance 
to £24,189. 

Beyer Peacock & Company—Year’s dividend on the 
54% cumulative preference shares for the period to 
June 30, 1935. 

Peter Brotherhood—Net profit, after tax, £60,387 
(£61,969); dividend on the ordinary shares of 12%, 
making 20% (same). 

Electric Furnace—Final dividend on the ordinary 
and 7 per cent. participating preferred ordinary shares 
of 44% (same), making 8% (same). 

West’s Gas Improvement—Net profit, after taxation, 
£11,063 (£13,620); dividend of 10% on the ordinary 
and participating preference shares (same). 

Robert Stephenson & Hawthorns—Net profit for 
1941, £17,853 (£18,668); dividend of 5% (same); to 
general reserve, £5,000; forward, £4,015 (£4,912). 

_ Harland Engineering—Net profit for 1941, after pro- 
viding for depreciation, taxation, etc., £16,250 
(£11,754); dividend on the ordinary shares of 4% (3%). 

Butterley Company—Net profit for 1941, £102,848 
(£93,832); dividend on the ordinary capital of 10% 
(same); to reserve, £10,000; forward, £63,259 (£60,411). 

Glacier Metal Company—Net profit for the year 
ended February 28, £97,972, before taxation of 
£75,319 (£47,512 before taxation of £18,805); ordinary 
dividend of 74% (same). 

Triplex Foundry—Net profit for the year ended 
March 31, after charging depreciation, taxation, and 
contributions under War Damage Act, £2,344 (£5,706); 
preference dividend, £2,062; forward, £8,144 (£7,862). 

Electric Construction—Net profit, before tax, for the 
year to March 31, £97,966 (£92,264); ordinary divi- 
dend of 10% (same); tax, £43,500 (£48,000); prefer- 
ence dividend, £7,000; to reserve, £15,000 (£32,500); 
forward, £32,689 (£30,223). 

North British Locomotive—Profit for 1941, £220,409 
(£222,660); tax, £50,000 (£150,000); net profit, £170,409 
(£72,660); 44 years’ preference dividend to December 
31, 1941, less tax, £84,375 (4 years’ dividend, £75,000); 
to reserve, £50,000 (nil); forward, £59,296 (£93,262). 

W. T. Henley’s Telegraph Works—Net profit, after 
making provision for special war expenditure, A.R.P., 
etc., and taxation, £326,180 (£320,565); to war con- 
tingent account, £50,000 (same); ordinary dividend and 
bonus totalling 20% (same); forward, £381,276 
(£382,395). 

Whitehead Iron & Steel Company—Net profit to 
March 31, after debiting all charges, including deben- 
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ture interest, depreciation, taxation, and renewals of 
plant and works, £230,617 (£216,163); final dividend of 
10%, making 20% (same); to general reserve, £70,000; 
forward, £36,860 (£33,009). 

Sanderson Bros, & Newbould—Trading profit for 
1941, including interest on investments, £49,196; 
A.R.P., £5,277; debenture and bank interest, £9,753; 
depreciation, £10,533; net profit, £22,433 (£15,396); 
preference dividend, £2,473; dividend of 5% (same) on 
the ordinary shares; forward, £47,280 (£32,675). 

Park Gate Iron & Steel Company—Gross trading 
profit to March 31, £243,529; brought in, £47,971; 
depreciation, £60,000; reserved for taxation, £90,000; 
debenture interest and sinking fund, £28,000; war 
damage insurance, £10,744; net profit, £54,785 
(£40,232); dividend of 4%, £40,000; to reserve, £15,000; 
forward, £47,756. 

John Thompson Engineering—Profit for 1941, before 
taxation, £116,184 (£24,971, after taxation); net 
dividends from subsidiaries, £67,268 (£63,015); profit 
on sale of investments, £13,577; depreciation, £11,772; 
reserve for deferred repairs, £2,000 (£10,000); taxation, 
£62,000; final ordinary dividend of 124%, making 174%, 
(same), and a special bonus of 5% (same); to general 
reserve, £20,000 (same); to dividend reserve, £20,000; 
to employees’ fund, £10,000; forward, £53,676 (£46,145). 





IN PARLIAMENT 


Heating in Post-War Buildings 


Mr. Davip Apams asked the Parliamentary Secre- 
tary to the Ministry of Works and Buildings whether 
any post-war reconstruction section of the Ministry 
was dealing with problems of heating and ventila- 
tion, and also as to the causes and effects of atmo- 
spheric pollution. 

Mr. Hicks replied that at the invitation of the 
Ministry of Works and Buildings, the Department of 
Scientific and Industrial Research had undertaken a 
preliminary inquiry into the heating and_ ventilation 
of post-war buildings, in which regard had been paid 
to the causes and effects of atmospheric pollution. 
That Department was now setting up at the request 
of the Minister a full Committee of experts to make 
definitive report, and all important interests affected 
would be included in the investigations. 





NEW COMPANIES 


(‘ Limited” is understood. Figures indicate capital. 
Names are of directors unless otherwise stated. Information 
couraiee by Jordan & Sons, 116, Chancery Lane, London, 


Main Engineering Company, 1-3, Hall Lane, Mill 
Hill, London, N.W.7—£6,000. S. M. Ross, W. J. 
Stuttard and J. H. Posso. 

Warners (Hanley), Phenix Chamber Foundry, 
George Street, Hanley, Stoke-on-Trent—Ironfounders 
and engineers. £5,000. J. D. and M. Beswick. 

Keighley Grinders (Machine Tools)—To take ove: 
a business formerly carried on by Quality Machine 
Tools, Limited, at Keighley. £40,000. S. Player. 
K. E. Summers and W. J. Fouracre. 
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The advantages of insulation 
include :-— 


@ Conservation of Fuel. 


@wWorking Heat 
attained in less time. 


@®More Even Heat 
Distribution. 


@ Improved Control 
of Temperature. 


Efficient insulation can permit 
greater output—lower produc- 
tion costs—improved furnace 
control and better operating 
conditions. 
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N every siding, at every pit head and at all fuel depots, the 

contents of certain trucks and tanks are doomed to produce 
nothing except HEAT LOSSES. There are still many heat-genera- 
ting plants of every kind which allow needless dissipation of heat. 
Normally, this is merely bad business—today the continuance of 
this WASTE opposes vital national interests. Waste could be 
stopped in many instances by the efficient use of insulation. 
The requirements of every industry are covered by the G.R. 
** Amberlite ” range of insulating bricks, large quantities of which 
are available from stock. “G.R.” insulation specialists are at 
the service of users to assist in the choice of materials. 


INSULATE 


HEAT-GENERATING PLANTS IN EVERY INDUSTRY 


witht AMBERLITE 


General Refractories Ltd 


Head Office: 


FIREBRICKS 
PLAS#@ECS 


BASIC BRICKS 
INSULATION 





Genefax House, Sheffield 10 
Telephone 31113 (6 lines) 


ACIDOD-PROOF MATERIALS 
SILICA BRICKS * SILLIMANITE 


CEMENTS 
SANDS 
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Raw Material Markets 
IRON AND STEEL 


The official announcement of higher coal prices as 
from July 3 came as no surprise to industrial con- 
sumers in view of the new agreement on miners’ 
wages. Iron and steel producers’ costs will be 
increased, and there is some conjecture as to what 
effect, if any, this will have on selling prices. Pro- 
ducers have already been called upon to shoulder 
additional costs since a revision of selling prices was 
last made. Even so, it is felt in many quarters that, 
in the general desire to prevent inflation, the authori- 
ties will refrain if possible from passing on to con- 
sumers the higher fuel charges which have been intro- 
duced. 

Quite a substantial volume of business in iron and 
steel for delivery in the third quarter of the year has 
already been concluded, licences being granted before 
the end of June for this purpose. Foundrymen’s de- 
mands for iron vary according to the nature of their 
work; light-castings makers are not busy, generally 
speaking, and their requirements of high-phosphorus 
iron are easily and promptly satisfied, many consumers 
having considerable stocks on hand. The heavy 
founders, however, cannot be catered for so easily, 
their requirements being mainly in the low-phosphorus 
and hematite classes, outputs of which have not been 
adequate for months past. Their position has been 
relieved to a large extent by the incorporation of high- 
phosphorus and refined irons and steel scrap in their 
mixtures and, while this may not be the most satis- 
factory method of production, the results have been 
gratifying. 

The heavy engineering and allied foundries are 
almost solely engaged on urgent work for the Govern- 
ment and they have little, or no, spare capacity to 
devote to meeting other consumers’ needs. There is 
not much business forthcoming from Government de- 
partments for the light-foundry trade, however, and 
their outlets in other directions have been drastically 
curtailed in order to conserve supplies of raw materials 
and to reduce or eliminate the use of shipping space. 

Stocks of coke at many foundries have now assumed 
quite large proportions, as, for some time past, de- 
liveries have been arriving regularly, and producers 
are willing to sell ahead on the basis that the price 
paid be that ruling at the time of delivery. It is cus- 
tomary for consumers to take in more than their 
actual requirements during the summer months, so 
that they might be well situated upon the arrival of 
winter, with its attendant transport difficulties. Some 
coke users have very little accommodation for the 
accumulation of reserve supplies, so that, in times of 
difficulty, more attention can be given to these con- 
sumers if others have adequate tonnages in stock. 

Aircraft, tank and armaments makers and other 
producers of war materials continue to call for very 
heavy tonnages of special and alloy steels, the output 
of which is taxed to the utmost. Distribution is 
strictly controlled and, of course, deliveries are made 
only to high-priority consumers. Light structural sec- 
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tions are in slightly better request, but most makers 
could take on further business for heavy structural 
sizes. There is no easing in the demand for steel 
plates. Government orders for black sheets are quite 
substantial, but makers of galvanised sheets are quiet, 
owing to the ban on the production of these quali- 
ties except for special purposes, ordinary consumers 
having to take black or painted descriptions. 





NON-FERROUS METALS 


The next few months are bound to constitute a 
crucial period of the war, and it is certain that output 
of munitions of all types will be speeded up, so that 
British Forces may be adequately equipped to meet 
the enemy wherever he may be encountered. There- 
fore, the demand for copper is likely to rise above 
previous high levels, as the red metal is playing a 
major role in the armaments programme. The re- 
quirements of the Army in Egypt will inevitably be 
immense, while enormous stocks of munitions are 
doubtless being kept in reserve in preparation for the 
opening of a second front in Europe. Supplies of 
brass rod and semis in this country appear to be 
sufficient to meet immediate needs, as shipments of 
these products from the United States have been on a 
reduced scale of late. The U.S. defence programme is 
undoubtedly accounting for very substantial quantities 
of raw copper, but Lease-Lend supplies have not been 
adversely affected where they concern really essential 
commodities. 

The American Copper Institute has announced that 
U.S. smelter output during the month of April last was 
94,314 short tons, against 92,106 tons in March and 
88,042 tons in April, 1941. Refined copper production 
is given as 94,672 tons, compared with 89,552 tons in 
March. Domestic deliveries in April were the lowest 
for nearly eighteen months at 106,701 tons, against 
111,062 tons in March, and a peak figure of 150,078 
tons in July of last year. Refined stocks at the end 
of April amounted to 83,789 tons. Exports during the 
month were again nil. 

Supplies of zinc continue to arrive at United 
Kingdom ports from the United States, but it is not 
known outside official circles what tonnage is being 
received here. American zinc supplies have become 
slightly freer since various economies in consumption 
were brought into operation. The introduction of steel 
shell and cartridge cases has released considerable 
tonnages of zinc for other purposes. It is understood 
that in connection with the formation of the Copper 
Recovery Corporation in the United States to acquire 
and convert into essential materials frozen stocks of 
copper and brass products, some 45,000 tons of zinc, in 
addition to copper, will be procured from the process 
of conversion. The zinc will not be available for some 
time, but eventually it will make a useful contribution 
to stocks. 

Deliveries of lead to important consuming works in 
this country are ample to satisfy all their requirements. 
but other users are not getting anything like the 
amount of metal they would normally take up. 
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HENRY BUTCHER & Co. 


Auctioneers, Surveyors & Valuers 





Specialising in the 
SALE AND VALUATION 
of 
FOUNDRIES & ALLIED WORKS, 


PLANT AND MACHINERY 





73 Chancery Lane, London, W.C.2 
and at 
l6a, The Promenade, Hale Lane, 
Edgware, Middlesex. 


HOLBORN 8411 (5 lines) or EDGWARE 8121 (3 lines) 











WITH WHICH 1S INCORPORATED THE IRON AND STEEL TRADES JOURNAL { 

















== Design 
Manufacture 
SS & Erection 

i Lé by ‘PHEC’ 























—_— From start to finish there is no divi- 

pL ion of ibility. We desi 
7 —_—— sion of responsibility. e design, 
=? manufacture and erect complete, the 


plant for your particular job. All 
minor worries and details attaching 
to these three stages are resolved 
SS effectively by ourselves, in the mini- 
‘ mum time with the minimum worry 
and delay. Co-ordination is achieved throughout. 
It will pay you to specify ‘*Phec.”’ 


ATERSON HUGHE 


ENGINEERING COMPANY LIMITED 
Gorst Road, Park Royal, London, N.W.10 Willesden 6982 











Wyndford Works, Maryhill, Glasgow,N.W. Moryhill 172/3 









49 Wellington Street, London, W.C.2. 

WARTIME ADDRESS to which all communications should be sent :-— 
3, Amersham Road, HIGH WYCOMBE, Bucks. 
"Grams : ** Zacatecas, High Wycombe.” 

"Phone: HIGH WYCOMBE 17 (3 lines). 


PUBLISHED WEEKLY: 2ls. per annum (Home and Overseas). 


OFFICIAL ORGAN OF: The Council of lronfoundry Associations ; 
The Institute of British Foundrymen; The Institute of Vitreous 
Enamellers ; The Welsh Engineers’ and Founders’ Association ; The 
Foundry Trades’ Equipment and Supplies Association. 


COUNCIL OF IRONFOUNDRY ASSOCIATIONS 
Chairman: FitzHerbert Wright, The Butterley Company, Ripley 
feof re Secretary : V. Delport, 2, Caxton Street, Westminster, 





Participating Assuciations : National lronfoundi i s’ Federa- 
tion; British Ironfounders’, Association ; 3 i Ae ” Association of 
Malleable lronfounders ; Ir ders’ National Confederation ; British 
Bath Manufacturers’ leone : "British Malleable Tube Fittings 
Association ; Cast Iron Chair Association ; Greensand Pipe Founders 
Association of Scotland ; Cast Iron Heating, Boiler, and Radiator Manu- 
facturers’ Association ; "Cast Iron Segment Association ; National Ingot 
Mould Association ; Cast lron Axlebox Association ; Institute of British 
Foundrymen (affiliated); British Cast Iron Research Association 
(affiliated) ; British Grit Association (affiliated) ; Agricultural Engineers’ 
Association (affiliated). 


INSTITUTE OF BRITISH FOUNDRYMEN 
PRESIDENT, 1941-42: Major R. Miles, M.Eng. Head Wrightson & 
Company, Limited, Thornaby-on-Tees. 
LIST OF SECRETARIES— 


Genera— Secretary: T. Makemson. Acting Secretary, J. Bolton 
Saint John Street Chambers, Deansgate, Manchester, 3. 
BRANCHES 








Birmingham, Coventry and West Midlands: A.A. Timmins, F.I.C., 
21-23, St. Paul’s Square, Birmingham, 3. E. Midlands: S. A. Horton, 
** Three,’ Mostyn Avenue, Littleover, Derby. Lancs: H. Buckley, 
Ellesmere, Norfolk Avenue, Burnley. London: V. C. Faulkner, 
3, Amersham Road, High Wycombe. Middlesbrough (pro tem.) : J. K. 
Smithson, North-Eastern Iron Refining Company, Limited, Stillin ton, 
Stockton-on-Tees. Newcastle-upon-Tyne: C. Lashly, Sir W. G. Arm- 
strong, Whitworth & Co. (lronfounders), Ltd., Close Works, Gateshead. 
Scottish : J. Bell, 60, St. Enoch Square, Glasgow. Sheffield : W. Webb, 
B.Sc., 20, Brookfield Avenue, Mexborough, Yorks. Wales and Monmouth $ 
A. S. Wall, 14, Palace Avenue, Llandaff, Cardiff. West Riding : 
S. W. Wise, 110, Pullan Avenue, Eccleshill, Bradford. South Africa : 
F. C. Williams, Mutual Building, Johannesburg. 

SECTIONS 

Bristol : A. Hares, 20, Greenbank Road, Hanham, Bristol. Burnley : 
H. Buckley, Ellesmere, Norfolk Avenue, Burnley, Lancs. East Anglian : 
J. L. Francis, 12, Glenhurst Avenue, Ipswich. Falkirk : win, 
** Viewfield,’ ’ Falkirk Road, Bonnybridge. Lincoln: E.R. Walter, M.Sc., 
The Technical College, Lincoln. 


THE INSTITUTE OF VITREOUS ENAMELLERS 
President : Professor J. H. Andrew, D.Sc., The University, St. George's 
Square, Sheffield. Chairman: W. H. Whittle, W. H. Whittle, Limited, 
Eccles, near Manchester. Hon. Sec.: Dr. G. T. O. Martin, 21-23, St. 
Paul’s Square, Birmingham, 3. 


FOUNDRY TRADES’ EQUIPMENT AND SUPPLIES 
ASSOCIATION 

President: G. E. France, August’s, Limited, Thern Tree Works, 
Halifax. Acting Secretary: Miss L. Cox, 52, Surbiton Hill Park, 
Surbiton, Surrey. 
WELSH ENGINEERS’ AND FOUNDERS’ ASSOCIATION 

President : W.E. Clement, C.B.E., Morfa Foundry, New Dock, Lianelly. 
Secretary : J. D. D. Davis, 9, Royal ‘Metal Exchange, Swansea. 


BRITISH CAST IRON RESEARCH ASSOCIATION 
21-23, St. Paul’s Square, Birmingham. ‘Phone : Colmore 4274-4275 ; 
"Grams : CIRA. 


Scottish Laboratories :—Foundry Technical Institute, Meek’s Road, 
Falkirk. (Phone: 332.) 
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(LUGLUISTS 


The need for all possible conservation of man power 
the demand for the maximum output of vital cast metallic 
products; the insistence upon the lowest cost of produc- 
tion; and the necessity of maintaining, and even improving, 
the quality of those products. 

All these conditions combine to point to the only 
satisfactory solution to all these problems— 


MECHANISATION 


but it must be mechanisation particularly considered, 
designed and adapted to the individual site conditions ; 
to the particular product; and with full regard to all the 
factors, economic, geographical and human, which may 
have any bearing on the problem. 


In other words consult :— 


“The Specialists in Foundry Mechanisation ” 


whose products 


““ Set the Standard by which Foundry Plant is judged.” 


UQUSTS 


LIMITED 
Phones : 61247 & 8. HALIFAX, ENGLAND ’Grams: August, Halifax 


Sole Licensees and manufacturers for British Empire (excluding Canada) of the Simpson Sand Mixer 




















